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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on, 9 August 1966, after the draft finalized by the Ceramicware Sectional 
Committee had been approved by the Chemical Division Council. 

0.2 This standard covers porcelain mortars and pestles used widely for 
general analytical, pharmaceutical, dental and similar purposes. It is 
hoped that this standard will fulfil a long felt need for rationalizing the 
production of standard types of porcelain mortars and pestles and will 
also help consumers to select products of acceptable quality. 

0.3 In the formulation of this standard due weightage has been given to 
international co-ordination among the standards and practices prevailing 
in different countries in addition to relating it to the practices in this country. 
This has been met by deriving assistance from DIN 12906 'Mortar and 
pestle ' issued by Deutscher Normenausschuss, and Federal Specification 
No. NNN-M-560-1962 'Mortar and pestle' issued by the Federal Supply 
Service, USA. 

0.4 This standard is one of a series of Indian Standards on porcelain 

laboratoryware. Other standards published so far are: 

IS : 2836-1964 Methods of test for laboratory porcelain 

IS : 2837-1964 Specification for porcelain crucible and basin 

IS : 3432-1965 Specification for clay pipe triangle 

IS: 3953-1966 Specification for high temperature combustion boat 
( under print ) 

IS : 3990-1967 Specification for combustion tube ( under print ) 

0,5 This standard contains clauses 3.1 and 6.1 which permits the purchaser 
to use his option for selection to suit his requirement. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS: 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 

♦Rules for rounding off numerical values ( revised). 
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1. SCOPE 

1.1 This standard prescribes the requirements and the methods of test and 
sampling for porcelain mortars and pestles. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 2781-1964* 
shall apply. 

3. TYPES 

3.1 There shall be two types of mortar and pestle as follows: 

a) Type 1 ( GP ) — Glazed outside, with porcelain pestle, and 

b) Type 2 ( UW ) — Unglazed, with wooden handle for the pestle. 

Note — The purchaser may use his option while ordering pestle with wooden handle 
with Type 1 mortar and vice-versa, 

4. REQUIREMENTS 

4.1 Material 

4.1.1 Porcelain — The mortar and pestle shall he made of dense, 
homogeneous, porcelain body having high mechanical and abrasion resist- 
ance. It shall be resistant to all chemicals except hydrofluoric acid and 
strong alkalis. 

4.1.2 Timber — Any of the timber species recommended in Appendix A 
shall be used in the manufacture of the handle of the type 2 pestle. 

4.1.2.1 The pestle handle shall be made of straight grained, sound, 
thoroughly seasoned timber free from brashness, sap, knots and other 
imperfections. 

4.2 Construction 

4.2.1 Mortar — The mortar shall have the proper inside curvature to 
facilitate grinding with sufficiently thick walls to withstand the usage for 
which they are intended. The base shall be slightly concaved* and of a 
suitable diameter to give a firm and stable resting surface. The lip shall 
be of suitable design so that, while pouring, the liquid does not cling to 
the outside of the mortar. 

4.2.2 Pestle — The pestle shall afford a comfortable manual grip. The 
grinding end shall be properly rounded to facilitate grinding. 

♦Glossary of terms relating to ceramicware. 
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4.2.2.1 The handle for Type 2 pestle shall be made of wood ( 4.1.2 ). 
The handle shall be properly secured to the grinding head and strong enough 
to withstand the handling encountered in the normal usage. 

4.3 Shape — The mortars and pestles shall generally conform to the shape 
shown in Fig. 1, 




1A MORTAR 




TYPE t TYPE 2 

IB PESTLES 
Fig. I Typical Mortar and Pestles 

4.4 Capacities and Dimensions 

4,4.1 The mortar and pestle shall conform to the dimensions as given in 
Table 1 for respective nominal capacities. 
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TABLE 1 DIMENSIONS FOR MORTARS AND PESTLES 

(Clause 4.4.1) 



Sl 
No. 


Nominal 

CapacitV 




Mortar 




Pestle 




r ' 

Top Outside 
Diameter 


Top Inside 
Diameter 


» 
Height 


Overall 
Length 


Diameter of 

Grinding 

End 


a) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7; 




ml 


mm 


mm 


mm 


mm 


mm 


Type 1 Mortar and Pestle 










i) 


50 


70 


50 


40 


100 


15 


ii) 


100 


80 


60 


50 


130 


17 


iii) 


150 


90 


70 


60 


130 


19-5 


iv) 


250 


110 


85 


70 


160 


22*5 


v) 


400 


130 


100 


80 


180 


25 


Vi) 


750 


160 


130 


100 


250 


28 


vii) 


2 000 


210 


180 


130 


250 


36 


viii) 


4 000 


285 


245 


150 


250 


57 


Type 2 Mvrtar and Pestle 










i) 


50 


80 


$0 


55 


130 


17 


") 


100 


90 


70 


55 


130 


19-5 


iii) 


150 


100 


80 


65 


150 


22-5 


iv) 


300 


130 


100 


70 


180 


25 


v) 


450 


140 


110 


90 


180 


26 


vi) 


750 


160 


130 


100 


200 


27 


vii) 


1200 


190 


160 


100 


250 


32 


viii) 


1650 


200 


170 


120 


250 


34 


ix) 


3 000 


250 


215 


130 


300 


47-5 


x) 


5 000 


300 


260 


150 


300 


62 



4.4.1,1 A tolerance of 5 percent on the height and top diameter of the 
mortar and overall length and diameter of the head of the pestle shall be 
allowed. 

4.5 Finish 

4.5.1 For Type 1 mortar and pestle, the outside of the mortar except the 
base, and the outside of the pestle approximately 25 mm above the grinding 
end shall have a smooth glaze. The unglazed surfaces shall be finished 
smooth. 
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4.5.2 For Type 2 mortar and pestle, all porcelain surfaces shall be unglazed 
and have a smooth finish. 

4.5.2.1 The handle of the pestles for Type 2 shall have natural wood 
finish. 

4*6 Workmanship 

4.6.1 Mortars and pestles shall be free from cracks 3 specks, and other 
defects. 

4.7 The material shall also pass appropriate tests as prescribed in 8.1 
and 8.2. 

4.8 Porosity — The water absorption of the porcelain body shall be not 
more than 0*5 percent when tested in accordance with the method prescribed 
in Appendix B. 

5. MARKING 

5.1 Each mortar shall be permanently and legibly marked on the outside 

with the following: 

a) Type of mortar, 

b) Gapacity, and 

c) Name or trade-mark of the manufactuFer. 

5.1.1 The mortar and pestle may also be marked with the ISI Certification 

Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act, and the Rules and Regulations 
made thereunder. Presence of this mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements of 
that standard, under a well-defined system of inspection, testing and quality control 
during production. This system, which is devised and supervised by ISI and operated by 
the producer, has the further safeguard that the products as actually marketed are conti- 
nuously checked by ISI for- conformity to the standard. Details of conditions, under 
which a licence for the use of the ISI Certification Mark may be granted to manufac- 
turers or processors, may be obtained from the Indian Standards Institution, 

6. PACKING 

6.1 Mortars and pestles shall be suitably packed in wooden crates, card- 
board boxes or in any suitable containers, as agreed to between the purchaser 
and the supplier. 

7. SAMPLING 

7.1 The procedure for sampling and criteria for conformity of porcelain 
mortars and pestles shall be as given in Appendix C. 
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8. TEST METHODS 

8.1 Thermal Shock Test — Immerse the mortar completely in a waterbath 
maintained at a temperature of 70° ± 2°G above that of the tap water and 
leave submerged for a period of T minutes where 7* is equal to 
15 + 0-7 X mass of the mortar in kg. Withdraw it quickly and immerse 
completely in a bath of tap water for a period of T minutes. The time taken 
to transfer the mortar from the hot bath to tap water bath shall be as short 
as possible but shall not exceed 30 seconds. 

8.1.1 Repeat the cycle of heating and cooling 5 times. 

8.1.2 The body shall not crack and the glaze, in case of glazqd mortars, 
shall not show any crazing. 

8.2 Boiling Test — This test is applicable only to pestles with wooden 
handles. Immerse the pestle completely in distilled water in a closed vessel 
having a small steam vent and boil for 1 hour, adding boiling distilled water 
when necessary to compensate for evaporation losses. The wooden handle 
and the porcelain head when pulled apart manually shall not show any 
loosening of the union between the two. 

APPENDIX A 

(Clause 4.1.2) 

SPECIES OF TIMBER FOR MANUFACTURE OF 
WOODEN PORTION OF THE PESTLE 



Trade Name 



t : r — 

Roman 

laurel ( asan ) 

babul 

Black Chuglam 

axle wood 

( dhaura ) 
ebony 



Devnagri 
*W 



Botanical Origin 



Terminalia tomentosa W. & A., fam. Com- 

bretaceae 
Acacia arabica Willd., fam. Leguminosae 
Terminalia manii king., fam. Combre- 

taceae 
Anogeissus latifolia, Wall., fam. Combre- 
taceae 

i) Diospyros koening syn, Diospyros 
assimilis Bedd., Diospyros sapota 
Roxb., fam. Ebenaceae 
ii) Diospyros tomentosa Roxb., fam. 

Ebenaceae 
iii) Diospyros melanoxylon Roxb., syn. 
Diospyros tupsu Buch.-Hamt, fam. 
Ebenaceae 
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Trade Name 


r 

Roman 


Devnagri 

, V fin 


hopea 


*^mr 


kalasiris 


^»t^t ftrfrs" 


kardahi 


^^ 


khair 

balletwood 
( maulsari ) 

yon ( pasi ) 


Hz, ^*cr 


sal 


^ 


sandan 


fosrr 


sissoo 


tfteFf 


sundri 


1^* 


teak 


srnfa 
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Botanical Origin 



Hopea parviflora Bedd., fam. Diptero- 

carpaceae 
Albizzia odoratissima Benth., fam. 
Leguminosae 

Anogeissus pendula Edgew, fam. Combre- 

taceae 
Acacia catechu Willd., fam. Leguminosae 
Mimusops elengi Linn., fam. Sapotaceae 

Anogeissus acuminata Wall., fam, Com- 
bretaceae 

Shorea robusta Gaertn., fam. Dipterocar 
Paceae 

Ougenia dalbergioides Benth. , fam . 
Leguminosae 

Dalbergia sissoo Roxb., fam. Legumi- 
nosae 

Heritiera minor, syn. Heritiera fomes 
Buch-Ham., fam. Sterculiaceae 

Tectona grandis Linn., fam. Verbenaceae 



APPENDIX B 

( Clause 4.8 ) 
TEST FOR POROSITY 



B-0. PRINCIPLE 



B-0.1 Porosity of the material 
absorbed. 

B-l. TEST PIECES 



is determined by the amount of water 



B-l.l Six test pieces, each having a surface area of about 50 cm 2 shall be 
broken from widely separated parts of three or more articles. The two 
major surfaces shall be glazed surfaces only in the case of Type 1 and any 
other surface shall be unglazed and freshly broken. Care should be taken 
not to produce cracks in the body or in the glaze; any such pieces may be 
discarded. Alternatively, test pieces may be separately made using the 
same body and glaze materials as used in the making of the wares of the 
batch and put through the kiln alongwith the wares. 
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B-2. PROCEDURE 

B-2.1 Dry the test pieces to a constant weight at a temperature between 
1 1 0° and 1 1 5°C and then cool to room temperature in a desiccator. Weigh 
the pieces to an accuracy of not less than 0"01 g and place in a vessel from 
which the air can be removed maintaining the pressure at less than 3 cm of 
mercury for 1 hour. Admit cold freshly-boiled distilled water into the 
vessel without reducing the vacuum until the pieces are covered. Then 
admit air into the vessel without removing the pieces and boil in distilled 
water for not less than 20 minutes. Cool and wipe the pieces with a damp 
smooth cloth in such a manner as to remove the surface water only and then 
weigh quickly. 

B-3, CALCULATION 

B-3.1 Water absorption of the test pieces shall be calculated as follows: 

\y — W 
Percentage water absorption = — ^~~\at — ~ X 100 

where 

W 2 = weight of test pieces after treatment, and 
W x = weight of the dry test piece. 

B-3.1.1 Each of the six test pieces shall show a water absorption not 
more than 0*5 percent. 



APPENDIX C 

{Clause 7.1 ) 
SAMPLING OF MORTARS AND PESTLES 

C-l, SCALE OF SAMPLING 

C-l.l Lot — All the articles of the same type, capacity and produced under 
essentially similar conditions of manufacture and offered for inspection at the 
same time shall be grouped together to constitute a lot. 

C-1.2 The conformity of the lot to the requirements of this specification 
shall be ascertained separately for each individual lot. The number of 
articles to be selected for this purpose shall depend on the size of the lot and 
col 1 and 2 of Table 2. 

10 
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TABLE 2 NUMBER OF SAMPLES 








( Clause CM. 2 


) 




Number of , 

IN THE 


Articles Number of 
Lot Articles in the 
Sample 

w 


Permissible Number 
of Defective 

Articles 
(Clause C-2.1) 


Number of 

Articles to be 

Testep for 

8.1 and 8.2 


(!) 




(2) 




(3) 


(4) 


Up to 


50 


8 







2 


51 „ 


100 


13 




i 


3 


101 „ 


500 


20 




2 


5 


501 „ 


3 000 


32 




3 


8 


3 001 and above 


50 




5 


13 



C-1.3 The samples shall be selected at random from the lot. To ensure 
randomness of selection use shall be made of random number tables. If 
such a table is not available the following procedure shall be adopted: 

Starting from any article in the lot count them in one order as 

1 , 2, 3, , up to r and so on, where r is the integral part of JYjn 

( N being the number of articles in the lot and n the number of articles 
in the sample-). Every rth article thus counted shall be withdrawn 
to constitute the sample. 

C-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

C-2.1 Each of the articles in the sample selected in C-1.2and C-1.3 shall 
be inspected for all the requirements other than those specified in 8*1 and .8,2, 
An article failing to meet any one or more of the requirements tested 
shall be called a defective article. The lot shall be considered as conforming 
to these requirements and subjected to next stage of testing according 
to C-2.2, if the number of defective articles in the sample does not exceed 
the number given in col 3 of Table 2. 

C-2.2 For each of the tests in 8.1 and 8.2 the number of articles to be tested 
shall be as indicated in col 4 of Table 2. These articles shall be chosen 
at random from those already selected. The lot shall be considered as 
conforming to these requirements and subjected to final stage of testing 
according to C-2.3. If one or more of the articles fail in any one or more 
of the tests, the lot shall be declared as not conforming to the requirements 
of this specification. 

11 
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C-2.3 After the lot has been found satisfactory in C-2.1 and C-2.2, six 
articles shall be chosen at random from the articles in the selected sample 
remaining after the required number of articles has been taken for the tests 
in 8.1 and 8.2. These six test pieces shall be taken from at least three of the 
articles selected in G-2.2 and subjected to test for porosity according to 
Appendix B. The lot shall be considered to satisfy the requirements of 
porosity if all the six test pieces pass this test. 

G-2.4 The lot shall be declared to satisfy all the requirements of this 
specification, if it passes in C-2.1, C-2.2 and C-2.3. 
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INTERNATIONAL SYSTEM OF UNITS (SI UNITS} 



Base Units 










Quantity 


Unit 


Symbol 






Length 


metre 


m 






Ma»i 


kilogram 


fcs 






Time 


■ccond 


a 






El eel He current 


itnpCTB 


A 






TherTTiPiIyuim^ 


Lelrio 


K 






tompcrntiirc 










I iinuncjui intensity 


canticle 


cd 






Amount ortubatadCfl 


molt 


mfll 






Supplementary Until 










Quantity 


Unit 


Symbai 






Plane nngla 


radian 


rail 






Solid ingle 


ttcrudian 


at 






Derived Units 










Quantity 


UjtIj 


SuxiitoJ 




itrftnftton 


Frtr^t 


ne*Mft 


N 


1 


N - 1 ka.ro^ 


EAeffJ 
Power 


Joule 
wad 


J 
W 


1 
1 


J — 1 N.m 


PJul 


wcTmj 


Wb 


1 


Wh — 1 Vj 


Flu* dciHtlj 
Frequency 


ttale 

hr-rlz 


T 


1 
1 


1 - l Whr^* 


Fitctric conductance 


tiemcEis 


5 


1 


S p- 1 A'V 


B'tctnLni.tftive ftirw 


volt 


V 


t 


V — I w,'A 


PresAUrtp strew 


PdMjijI 


Pi 


1 


Pi - J N/m 1 
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